We will discuss the heat balance integral method in which trigonometric functions are used instead of the familiar polynomial approximates.
Introduction
Semi-analytical technique for generating approximate functional solutions is Goodman's heat balance integral method [1, 2] . The profile must satisfies spatial boundary conditions. For good accuracy to be obtained by spatial with a lower-order piecewise approximation [3] [4] [5] [6] [7] [8] .
In this paper the use of trigonometric functions is explored within the context of phase-change problem.
A model Problem
The following one-phase problem considered for simplicity:
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The well-known analytical solution to this problem is
Where u, s, and t denote temperature, the location of the melt front and the time variables, respectively. While α is the solution of
HBI Solution
Assume
Is a solution where a, b, and c are constants to be found. Eqs. (3) and (4) imply
Eqs. (2) and (13) give
Integrating both sides of Eq. (1) and using Eq. (2) give
It follows from Eqs. (15) and (16) that 
For β = 1, the parameter values are
From Eq. (7), s = 1.1268. Table 1 shows the solution for t = 1. The tabulated values suggest that a trigonometric profile does not provide more accuracy.
Conclusion
A trigonometric profile does not provide more accuracy than a polynomial profile which confirms that heat balance integral solutions is not straight forward and it is sensetivity to the form of the approximant .
